During recent years, organic-cation monophosphates have been extensively studied due to their numerous practical and potential uses in different areas. 1 These materials are generally prepared at room temperature by reactiving of organic amines with phosphoric acid. In these materials, the phosphoric anions are interconnected by strong hydrogen bonds so as to build infinite anionic networks with various geometries: ribbons, chains, or layers. In order to investigate the influence of hydrogen bonds on chemical and structural features, we report in this work the structural characterisation of a new compound localized in the system org-H3PO4-H2O.
The title compound, (C12H19N2)H2PO4·H2O, was prepared according to the following reaction: C12H18N2 + H3PO4 + H2O ⎯→ (C12H19N2)H2PO4·H2O by mixing in a molar ratio (1:1) the two reagents 1-(2,5dimethylphenyl)piperazine (C12H18N2) and the orthophosphoric acid (85wt% from Fluka) in aqueous solution. The resulting solution was slowly evaporated at room temperature during several days until the formation of transparent prismatic crystals with suitable dimensions for a crystallographic study. The crystals remain stable for months under normal conditions of temperature and humidity.
A single crystal was used for X-ray measurements. Crystal data and structure refinement results are summarized in Table 1 . The main geometrical features are indicated in Table 2 . Figure 1 shows an ORTEP plot of the structure including the The synthesis and crystal structure of a new monophosphate, (C12H19N2)H2PO4·H2O, are discussed, based on an X-ray crystal structure investigation. This compound crystallizes in the monoclinic system, with the space group P21/c and the following parameters: a = 15.226(2), b = 6.984(3), c = 15.359(5)Å, β = 95.44(2)˚, Z = 4 and V = 1625.8(9)Å 3 . The crystal structure was determined and refined to R = 0.0483 using 2208 independent reflections. The atomic arrangement of this compound is built up by (H4P2O8) 2dimers. Each dimer aggregates with water molecules to form inorganic layers, in the x = 1/2 planes, through hydrogen-bond interactions. Between those layers, the organic cations (C12H19N2) + are oriented in a similar direction, so that they form intermolecular van der Waals interactions and, particularly, strong hydrogen bonds with oxygen atoms of the anionic layers. atom labels and their vibrational ellipsoids at 40% probability. The crystal structure consists of one phosphate anion, one organic cation and one water molecule. A view of the structure projected along the a axis is given in Fig. 2 . This projection shows that the atomic arrangement of this compound is built up by (H4P2O8) 2dimers. The crystallization water molecules link together the dimers through O(W)-H·O hydrogen-bond interactions, giving rise to infinite layers (Fig. 2 ). Between these layers, centered approximately by planes located at x = 1/2, the organic cations (C12H19N2) + are oriented in a similar direction, so that they form intermolecular van der Waals interactions and, particularly, strong hydrogen bonds with oxygen atoms of the anionic layers Thus, this atomic arrangement exhibits three types of hydrogen bonds: (i) O(P)-H·O, involving two short contacts with H·O, ranging from 1.60 to 1.68 Å; (ii) O(w)-H·O, including two short distances with H·O values at 1.88 and 2.03 Å and (iii) N-H·O, also including two short distances with H·O values 1.88 and 1.74 Å. The first two types ensure cohesion between the H2PO4 tetrahedra and the molecule of the solvent to build the layers; and the last one is responsible for the cohesion between the organic cations and successive layers. A framework in a threedimensional way is then created.
An examination of the H2PO4geometry features ( Table 2) shows two types of P-O distances in H2PO4 tetrahedron, depending on whether the oxygen atoms are hydrogen donors or acceptors. The detailed geometry of H2PO4 groups shows that the P-O bonds (1.504(5) and 1.489(9)Å) are significantly shorter than the P-OH bonds (1.563(4) and 1.571(4)Å). These values are in good agreement with those observed in such anions in other dihydrogenomonophosphates. 2 The An examination of the organic moiety geometrical features shows that the carbon atoms of the phenyl ring of the title compound have good coplanarity, and form a conjugated plane with an average deviation of 0.004 Å. In addition, the N-C and C-C distances and C-C-N, C-N-C, and C-C-C angles in the organic molecule are comparable to that in the phenylpiperazinium complex. 5 Table 2 Interatomic distances (Å) and bond angles (°) in (C6H16N2)(H2PO4)2 Esd are given in parentheses H2PO4 is given in polyhedral representation. Hydrogen bonds are denoted by dotted lines.
